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Abstract 
For the water sector, adapting to the effects of climate change is a highly complex 
issue. Due to its geographical position, the Netherlands is vulnerable to sea level rise, 
increasing river discharges, and increasing salt intrusion. This paper deals with the 
question to what extent the historically grown Dutch water safety institutions have the 
capacity to cope with the ‘new’ challenges of climate change. The Adaptive Capacity 
Wheel provides the methodological framework. The analysis focuses on three recent 
and major planning practices in the Dutch water safety domain: the development and 
implementation of the Room for the River project, the flood risk approach, and the 
Second Delta Plan, respectively. The results show that Dutch water safety institutions 
do enable climate change adaptation, but only to a limited extent. They face four 
important institutional weaknesses that may cause risks in particular on the long term. 
The paper concludes that for the Netherlands, to be prepared for climate change, it is 
necessary to take a new institutional path, by building capacity to improvise, by 
investing in and by creating room for collaborative leaders, and by finding ways to 
generate financial resources for long term innovative measures. 
Key words: climate adaptation, water safety, institutions, capacity, the Netherlands. 
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1 Introduction 
Climate change is expected to bring about continuous and unpredictable changes to 
local weather patterns, water supplies and sea levels. Although many societies have a 
long record of managing the impacts of weather and climate, according to the 
Intergovernmental Panel on Climate Change (IPCC) additional adaptation measures are 
required to cope with in particular increasing flood risks (IPCC 2007). In reaction, 
countries all over the world are exploring the potential implications of climate change 
for the management of their water resources, and subsequently are developing new 
and innovative strategies and measures to anticipate these implications (e.g. Arnell 
1998; Tanaka et al. 2006, see for an overview also Huitema & Meijerink 2009; Ludwig 
et al. 2009). Due to its geographical position in the delta of the Rhine, Scheldt and 
Meuse rivers, the Netherlands is particularly vulnerable to sea level rise, increasing 
river discharges, and increasing salt intrusion. Besides the development of traditional 
technical measures, such as dikes, dams and storm surge barriers, Dutch water 
managers are now also trying to develop and implement new modes of flood risk 
management. 
For the water sector, adapting to the effects of climate change is a highly complex 
issue (Bohensky & Lynam, 2005; Raadgever et al. 2008; Huitema & Meijerink 2009; 
Ludwig et al. 2009). There are many uncertainties about the magnitude and potential 
impacts of climate change, and about the effectiveness and feasibility of adaptation 
strategies. Moreover, climate change, its potential impacts and the various possible 
adaptation strategies are interpreted and framed differently by the parties involved. 
Because of these uncertainties and ambiguities, it is generally acknowledged that 
climate adaptation requires a high adaptive capacity of society (e.g. Gupta et al. 2008, 
Forthcoming; Huitema et al. 2009). As we do not know beforehand which course of 
action is the most effective, we need to be able to experiment with different strategies, 
to learn from experiences gained, and to adjust our policies and strategies to changing 
circumstances. 
It is generally known that the Netherlands has a long history of coping with water 
safety (see e.g. Lintsen 2002; Huisman 2004; van de Ven 2004). At first, the Dutch 
learned to reduce flood vulnerability by building their houses on mounds. Later on 
they started to build small dikes to protect their houses and land, and they recognised 
the need for collective action to construct and maintain these dikes. In the course of 
time, due to experiences gained and technological progress made, the quality of the 
dikes improved greatly. In addition, the ongoing centralisation and technocratisation 
of flood protection made possible the realisation of various large-scale coastal 
engineering projects, among which the damming of the Zuiderzee and the 
construction of the Delta Works (Lintsen 2002). 
Dutch water safety institutions are thus the product of times in which the climate 
issue, as we now know it, was hardly of any importance. This paper therefore deals 
with the question to what extent the historically grown Dutch water safety institutions 
have the capacity to cope with the ‘new’ challenges of climate change. Inspired by 
Scott (2008), we define institutions as cognitive, normative and regulative structures 
that provide stability and meaning to social behaviour. Institutions enable and 
constrain the opportunities of actors to respond to changes in their environment. 
Moreover, they can be formal and formal, and they can be created or simply evolve 
over time (North 1990; March & Olson 1989). Formal institutions can include laws, 
 IVM Institute for Environmental Studies 
Are Dutch Water Safety Institutions Prepared for Climate Change? 7 
 
official policies, and organisational structures. Informal institutions can include routine 
practices and ways of doing things. 
In what follows, we first present a method to asses the capacity of institutions to 
enable adaptation: the Adaptive Capacity Wheel (see also Gupta et al. 2008, 
Forthcoming). Subsequently, with the help of this method we assess the capacity of 
Dutch water safety institutions to deal with the new challenges of climate change. For 
this purpose, we analyse three recent and innovative practices in the Dutch water 
safety domain: the development and implementation of the Room for the River project, 
the flood risk approach, and the Second Delta Plan, respectively. We conclude this 
paper with a reflection and conclusions on the extent to which Dutch water safety 
institutions are prepared for climate change. 
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2 Method 
2.1 The Adaptive Capacity Wheel 
To assess the capacity of institutions to enable climate change adaptation, we have 
developed the Adaptive Capacity Wheel (see Figure 2.1). We have distinguished six 
qualities of institutions: three core qualities, namely variety, learning, and the room for 
autonomous change, and three supporting qualities, namely leadership, resources, 
and fair governance (see Gupta et al., 2008, Forthcoming, for an extensive overview 
and theoretical underpinning of this Wheel). Subsequently, to assess these qualities, 
we have developed 22 criteria. Together, the six qualities and 22 criteria form the 
Adaptive Capacity Wheel. 
 
Figure 2.1 The Adaptive Capacity Wheel. 
2.1.1 Variety 
The first core quality refers to the idea that the variety within a system must be at least 
as great as the environmental variety against which it is attempting to adjust itself 
(Conant & Ashby 1970). To deal with the manifold uncertainties and ambiguities of the 
climate issue, it is often argued that it is important to allow for and encourage variety 
(e.g. Verweij & Thompson 2006; Pahl-Wostl et al. 2007; Weick & Sutcliffe 2001). 
Societies have to be preoccupied with keeping sufficient diversity inside, to be able to 
sense accurately the variety in ecological change outside. Not only variety in developed 
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ideas and policy measures is required, thus variety on paper or in policy formulation, 
but also variety in realised adaptation strategies, thus variety in planning practice and 
policy implementation. The extent to which institutions allow for and encourage 
variety is indicated by the following criteria: the involvement of a variety of policy 
frames and solutions; the involvement of a variety of actors, sectors, and 
administrative levels during policy making and implementation; the room to promote a 
differentiation of adaptation strategies; and redundancy. Redundancy implies ‘more of 
the same’, for example the development of back up measures for a reduction of the 
flood probability. 
2.1.2 Learning 
The second core quality is learning. The climate issue is not only characterised by 
uncertainties about the effects of climate change, but also by uncertainties about how 
we should anticipate these effects. In each specific case, the parties involved face the 
challenge of discovering together the ‘best’ adaptation strategy. Moreover, the climate 
issue is a relatively new issue. It is therefore likely that it will conflict with dominant 
values, routines and problem frames and solutions. To deal with the uncertainties and 
the newness of the climate issue, it is often argued that an institutional setting is 
required that stimulates and supports learning (e.g. Pahl-Wostl et al. 2007; Dewulf et 
al. 2005). Ideally, actors exchange their problem frames and together make sense of 
the issues at stake, while at the same time discussing doubts (Weick & Sutcliffe 2001). 
Moreover, they are able and willing to scrutinise their underlying assumptions, and 
engage in single loop learning (i.e. improving routines) and double loop learning (i.e. 
challenging norms and basic assumptions) (Argyris & Schön 1978). The extent to 
which institutions allow for and encourage learning is thus indicated by the following 
criteria: trust, single and double loop learning, the possibility to discuss doubts and an 
institutional memory. 
2.1.3 Room for autonomous change 
The third core quality of adaptive institutions is the room for autonomous change. Due 
to the unpredictable nature of many climate change effects, this is an important 
quality. It is about the capability of actors to improvise during crises at all levels of 
society, and to act as accommodating to and experimenting with the everyday 
contingencies, breakdowns, exceptions, opportunities and unintended consequences 
(Orlikowski 1996). The degree to which institutions allow for and encourage the room 
for autonomous change is indicated by the following criteria: the access to information 
about potential climate change impacts, the capacity of actors to improvise, and their 
ability to act according to plan. 
2.1.4 Leadership 
The fourth quality of institutions, leadership, supports the first three core qualities. 
Crucial are people in the public domain that promote change actively, and who face 
challenges by seeing opportunities, arranging connections and by reinterpreting their 
own routines. In this context, the following three types of leadership are particularly 
important. First, visionary leadership is important to link different time scales and to 
convince others to anticipate potential future threats (Young 1991). Second, 
entrepreneurial leadership is necessary to gain access to the necessary resources for 
realising adaptation projects (Andersson & Mol 2002; Termeer 2009). And third and 
finally, collaborative leadership is necessary to bridge gaps, span boundaries, and 
build coalitions (Huxham & Vangen 2005). 
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2.1.5 Resources 
The availability of resources also supports the three core qualities of institutions. For 
adaptation efforts to succeed, it is crucial that actors are able to generate sufficient 
resources (Biermann 2007). First, financial resources are required to experiment with 
and implement adaptation strategies. Next, human resources – such as knowledge and 
expertise – are required to develop these adaptation strategies. Finally, authority is 
required to take and implement the necessary decisions. 
2.1.6 Fair governance 
The sixth and final quality also supports the three core qualities of institutions. It is 
crucial that institutions meet fair governance criteria and can deal with social justice 
dilemmas (Paavola & Adger 2006). As we emphasise redundancy over cost-
effectiveness, we prefer the phrase ‘fair governance’ rather than the dominant phrase 
of ‘good governance’ (e.g. Botchway 2001). Institutions should allow for and 
encourage responsive and accountable policy making and implementation. In addition, 
they should protect basic rights and equity and promote legitimate policy processes. 
2.2 Research protocol 
The Adaptive Capacity Wheel cannot be ‘objectively’ applied and will always be subject 
to expert judgement and good interpretation. For such a qualitative tool to have 
scientific relevance, it is important that it is transparent and that its application by 
different researchers leads to consistent results. For this reason, we have developed a 
research protocol to apply the Adaptive Capacity Wheel (see Gupta et al. Forthcoming), 
consisting of five subsequent steps: (1) preparing for the research; (2) collecting the 
data; (3) analysing the data; (4) interpreting the data; and (5) communicating and 
presenting the data. In the remainder of this section, we briefly explain how we have 
made use of these steps for our analysis of Dutch water safety institutions. 
2.2.1 Step 1: preparing for the research 
To demarcate our object of study, the Dutch water safety domain, we decided to 
analyse three recent planning practices, namely the development and implementation 
of the Room for the River project, the flood risk approach, and the Second Delta Plan, 
respectively. The Room for the River project aims at improving the water safety of the 
Dutch riverine area through creating more space for the water. It is an important 
example of the development of spatial measures to reduce the flood probability. In 
addition, Dutch water managers now also try to introduce a flood risk approach – 
‘flood risk’ is defined as the probability of a flood times the potential impact of 
flooding – and develop policies to reduce the potential impacts of flooding. Careful 
planning of evacuation routes, developing early warning systems, and adapting houses 
and infrastructure to prepare urban areas better for flooding are some examples. 
Finally, to anticipate the projected effects of climate change, in 2007 a state 
committee was established to develop a more general and coordinating course of 
action to ‘climate-proof’ the Netherlands. In September 2008, this ‘Second Delta 
Committee’ – the first one was established after the flood disaster of 1953 and 
induced the construction of the large scale Delta Works – published its advice ‘Working 
together with water: a land that lives is building its future’ (Deltacommissie 2008), also 
referred to as the ‘Second Delta Plan’. Together, these three practices represent the 
most important recent developments in the Dutch water safety policy domain. For this 
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reason, we assumed that they can best inform us about the extent to which Dutch 
water safety institutions enable climate change adaptation. 
2.2.2 Step 2: collecting the data 
Subsequently, we decided to make use of the following three data sources: 1) various 
types of documents, such as newspaper articles, press releases and policy reports; 2) 
previous extensive research of the authors, based on a large amount of semi-
structured interviews and participatory observations (e.g. van den Brink & Meijerink, 
2006; Meijerink & Dicke, 2008; Huitema & Meijerink, 2009; Termeer & Meijerink, 
2009; van den Brink, 2009); and 3) analyses of existing accounts of current 
developments in the Dutch water safety policy domain (e.g. Wiering & Driessen 2001; 
Disco 2002; van der Brugge et al. 2005; Wiering & Immink 2006; Woltjer & Al 2007; 
Hidding & van der Vlist 2009). Together, these three data sources provided sufficient 
material to assess the capacity of Dutch water safety institutions to deal with the 
climate issue. 
2.2.3 Step 3: analysing the data 
The next step of our research protocol involved the qualitative analysis of the data that 
we had collected, that is, the ‘scoring’ of the six central qualities and 22 criteria of the 
Adaptive Capacity Wheel. This step of the research consisted of three subsequent 
phases. First, on the basis of the data sources described above, we scored the qualities 
and criteria ourselves, after which we asked the other members of our project team (8 
in total, including ourselves), who are also familiar with the water sector, to judge and 
improve our analysis. Third, we organised several workshops with key stakeholders 
within the Dutch water safety domain, during which the results of our analysis were 
critically discussed and reflected upon, and we presented and discussed our analysis at 
several conferences (e.g. Termeer 2010) and workshops at among others interested 
consultancy firms (e.g. Meijerink 2008). In this way, we created room to discuss 
differences of opinion, if any, on a specific quality or criterion. In addition, special 
attention was paid to the registration of the underlying arguments leading to a specific 
score. A colour scheme (from green to red – see Figure 2.2) was used to visualise the 
results of our analysis and to facilitate the comparison between the three water 
management practices. The numbers were used to aggregate the scores of the various 
criteria. 
 
Figure 2.2 The colour scheme that was used to score the qualities of the Adaptive 
Capacity Wheel. 
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2.2.4 Step 4: interpreting the data 
After the data analysis, the scores and colours were related and interpreted in a 
broader context. This step also included the explanation of dependencies between the 
qualities and criteria, and the comparison of the three cases. Data were translated into 
stories to communicate the strengths and weaknesses of the assessed institutions. 
Finally, during this step we drew conclusions on the capacity of the Dutch water safety 
institutions to promote adaptation to climate change, and we reflected on what could 
be done to improve this capacity. 
2.2.5 Step 5: communicating and presenting the data 
The last and final step concerned the communication and presentation of the data. 
Besides the workshops that were organised to critically discuss and improve our 
findings and our presentations at conferences and workshops, we decided to use 
colours rather than grey shades to communicate how well a criterion or quality scores 
(see Figure 2.2). Whereas a grey tone is non-judgemental and provides a more neutral 
evaluation, a traffic light system – where green symbolises a high score and red a low 
score – is more communicative. By presenting the institutional strengths and 
weaknesses that we discovered in this way, we also aimed to suggest where there 
might be room for reform. 
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3 Results 
In this section, with the help of the Adaptive Capacity Wheel, we show the results of 
our assessment of the capacity of the institutions involved in the development and 
implementation of the Room for the River project, the flood risk approach and the 
Second Delta Plan respectively, to enable climate change adaptation. For an 
explanation of the colours, see Figure 2.2. 
3.1 Assessing the Room for the River project 
The basic idea of the ‘room for the river’ safety concept is to enlarge the discharge 
capacity of the main Dutch rivers by increasing the amount of space for the rivers 
(Wiering & Driessen 2001). The main aim of the national Room for the River project, 
which was formally introduced in 2002, was to develop and implement a coherent 
river-widening plan for the Rhine River and its branches Waal, Nederrijn-Lek and IJssel. 
The first objective was to realise the water safety of the about 4 million inhabitants of 
the Dutch riverine area. The second objective was to improve the spatial quality of the 
river landscape (Ministerie van Verkeer en Waterstaat et al. 2002). The initiating 
ministries were the Ministry of Transport, Public Works and Water Management (main 
initiator), the Ministry of Housing, Spatial Planning and the Environment, and the 
Ministry of Agriculture, Nature and Food Quality. The central project organisation was 
established at Rijkswaterstaat, the policy-implementing agency of the Ministry of 
Transport, Public Works and Water Management, and generally valued for its ability ‘to 
get things done’ and for its knowledge and expertise about the river system. Besides 
being the main initiator, this ministry brought in by far the most financial resources for 
implementing the river-widening measures. 
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Figure 3.1 The Adaptive Capacity Wheel applied to the Room for the River project. 
Figure 3.1 visualises the results of our assessment of the capacity of the water safety 
institutions involved in the development and implementation of the Room for the River 
project. Interestingly, at first sight, the outcome of our assessment seems quite 
positive. In particular the supporting qualities of institutions – leadership, resources, 
and fair governance – ‘score’ relatively well. Only the financial budget for the Room for 
the River project was rather limited, inducing a search for the most cost-effective 
packages of measures. As a result, a redundancy of measures was not promoted, and 
some favourable and preferred long term spatial measures were substituted for short 
term technical measures, because they were too expensive. The institutions also 
allowed for and promoted continuous learning (see also Meijerink 2004). For instance, 
substantive learning was stimulated by the development and introduction of a Decision 
Support System. This ‘Planning Kit’ (Blokkendoos) consisted of around 600 possible 
river-widening measures and enabled the parties involved to learn about the impact 
that various combinations of policy measures would have on the water levels in the 
main rivers. The initiating ministries also showed capacity to improvise. During the 
project, the organisational structure and the corresponding division of roles and 
responsibilities gradually developed, combining central and decentralised steering in 
various innovative ways. From the local through to the national level there was space 
for informal networks of actors who self-organised to solve problems (e.g. Hufen & 
Lotze 2004). 
However, our assessment also showed that the degree to which the institutions allow 
for and encourage the core quality of in particular variety is rather limited. Here there 
clearly is a tension between the institutions and the adaptation-needs. Although both 
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technical and spatial measures were developed and implemented to reduce the flood 
probability, measures and strategies to reduce the potential impacts of flooding, and 
which address the whole safety chain from flood prevention and evacuation and even 
after care, were not included. In addition, only government authorities (ministries, 
provinces, municipalities and water boards) and parties from civil society (NGOs and 
inhabitants) were involved. Private parties (‘the market’) were not asked to participate. 
Subsequently, conflicting problem perceptions between water managers and spatial 
planners hindered the development and implementation of the more spatial river-
widening measures. The dominant problem frame was the necessity to realise the 
water safety of the inhabitants of the riverine area, rather than improving its spatial 
quality. 
3.2 Assessing the flood risk approach 
In addition to the development of new and more spatial modes of flood protection, 
Dutch water managers now also try to develop and implement policies to reduce the 
potential impacts of flooding. The flood risk approach was introduced formally in the 
‘Draft Policy Document on Water Safety’, which was published in 2008 (Rijksoverheid 
2008), and for the first time aimed to address the whole ‘safety chain’, from flood 
prevention to evacuation and even aftercare (see also Meijerink & Dicke 2008). The 
concept of ‘multi-layered safety’ was introduced to make a distinction between three 
different safety layers. The first and most important layer is flood prevention: the 
reduction of the flood probability and the implementation of the safety standards by 
taking technical and spatial measures. The Ministry of Transport, Public Works and 
Water Management is primary responsible for the realisation of this safety layer. The 
second layer involves sustainable and ‘climate-proof’ spatial planning on the basis of 
‘flood risk maps’ and the ‘water assessment’. The Ministry of Housing, Spatial Planning 
and the Environment is primary responsible for this layer; water managers only have 
an advisory role. The third and final safety layer of the Draft Policy Document on Water 
Safety involves disaster management, for which the Ministry of the Interior and 
Kingdom Relations is primary responsible. Despite flood prevention and sustainable 
spatial planning, a flood disaster always forms a threat that has to be anticipated. To 
reduce the number of casualties and the economic damage, it is necessary to develop 
strategies of disaster management. 
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Figure 3.2 The Adaptive Capacity Wheel applied to the flood risk approach. 
Figure 3.2 depicts the results of our assessment of the capacity of the water safety 
institutions concerned with the development and implementation of the flood risk 
approach. The overall picture here is far less optimistic than it was for the Room for 
the River project. The institutions obviously experience severe difficulties with allowing 
for and encouraging the core qualities as well as the supporting qualities of the 
Adaptive Capacity Wheel. Although with the introduction of the flood risk approach 
and concepts such as the ‘safety chain’ and ‘multi-layered safety’, a large variety of 
problem frames has been introduced in the water safety policy domain and, 
consequently, a large variety of potential solutions and measures has been developed, 
flood prevention is still considered the most important safety layer. Until now, 
measures to reduce the flood vulnerability are hardly implemented. The flood 
prevention layer is even referred to as the core or even the ‘corner stone’ of Dutch 
water safety policy (DG Water 2008). Sustainable spatial planning and disaster 
management are viewed as supplementary measures, for which other parties than the 
Ministry of Transport, Public Works and Water Management are primary responsible. In 
addition, flood risk management is still mainly a public issue, focusing on flood 
prevention, for which the Ministry of Transport, Public Works and Water Management 
carries the primary responsibility.  
3.3 Assessing the Second Delta Plan 
The main aim of the Second Delta Plan, entitled ‘Working together with water: A land 
that lives is building its future’ (Deltacommissie 2008), is to protect the Netherlands 
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against the effects of climate change and to make the country climate-proof for the 
long term, while it remains an attractive place to live and invest in. The Second Delta 
Plan has been developed by a state committee, also referred to as the ‘Veerman 
Committee’ after its chair Cees Veerman, a former Minister of Agriculture, Nature and 
Food Quality. The members of the Delta Committee included a well known economist, 
civil engineer, climate system expert, landscape architect, and the director of a large 
dredging company. To determine the climate scenario that would function as the 
general starting point and the main contours of the plan, the committee asked advice 
of numerous scientific experts. Only in the concrete planning and implementation 
phase of the Delta Plan, other parties (e.g. national, regional and local government 
authorities, NGOs and involved citizens) will be involved. 
 
Figure 3.3 The Adaptive Capacity Wheel applied to the Second Delta Plan. 
Figure 3.3 visualises our assessment of the capacity of the water safety institutions 
involved in the development and implementation of the Second Delta Plan. The overall 
picture here is neither completely negative nor completely positive. To begin with, 
although the Committee followed the recently introduced flood risk approach, and 
aimed to make the Netherlands climate-proof by reducing both the probability and the 
potential impacts of flooding, it also stated explicitly from the beginning that it would 
primarily focus on flood prevention, as that had proven to be the most effective 
strategy in the past (Deltacommissie 2008: 41). Sustainable spatial planning and 
measures to reduce the impacts of flooding were viewed merely a as supplementary or 
additional problem solution, that is, as alternative back up measures, and therefore 
were not made part of the plan. The same applied to disaster management strategies. 
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In this way, the Delta Committee plead for a redundancy in measures: measures for 
vulnerability reduction were stimulated next to, rather than instead of, measures for 
probability reduction. After its name and reference to the well known Dutch Delta 
Works, and like its predecessor, the Second Delta Plan thus mainly focused on taking 
measures to reduce the flood probability. The Second Delta Committee even proposed 
to increase the safety standards by at least a factor ten. However, although the focus 
was only on flood prevention, the variety of (both developed and implemented) 
measures to reduce the probability of flooding increased greatly. In particular, the 
committee invested in developing new and innovative technologies and technical 
measures to fight the water. For instance, the concept of the ‘Delta Dike’ was 
introduced. Delta Dikes are that high, that broad or that strong, so that the probability 
of unexpected and uncontrollable flooding is practically zero.  
For the implementation of the Second Delta Plan, the Committee advised to establish a 
‘Delta Programme’. The implementation of the Delta Programme will be supported by 
a ‘Delta Fund’ – from 2020 every year one billion Euros will be made available for 
measures such as raising and strengthening the dikes - and politically and 
organisationally by a ‘Delta Act’. Furthermore, following the example of the Room for 
the River project, the Delta Programme will provide for a connecting central 
coordination on the one hand, by the ‘Delta Coordinator’, and local and regional 
responsibility for the implementation of the separate projects on the other hand. 
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4 Analysis and discussion 
4.1 Variety 
Traditionally, the established institutions for water safety hinder the development and 
implementation of a variety of policy options. Dutch water safety policies are primarily 
aimed at ‘fighting the water’, at flood prevention, by building and strengthening dikes, 
dams and other flood defences. Nevertheless, the past years the variety particularly in 
developed ideas and policy measures for climate adaptation has increased greatly. 
First, various new technologies have been introduced to reduce the flood probability. 
An important example is the ‘Delta Dike’. Second, in addition to the introduction of 
these new technical measures, various spatial measures have been developed to 
reduce the flood probability, such as the spatial river-widening measures of the Room 
for the River project. Third, besides by taking technical and spatial measures to reduce 
the flood probability, various policy measures have been developed to reduce the 
potential impacts of flooding, addressing the whole safety chain. 
However, although the last years a large variety of problem frames and potential 
solutions and measures has been developed, the actual implementation of these 
measures remains problematic. The same is true for the inclusion of other parties than 
governmental authorities in the development of these measures. The Dutch 
government still explicitly and primarily focuses on flood prevention – the reduction of 
the flood probability – as that has proven to be the most effective strategy in the past 
(Deltacommissie 2008: 41). This is also the dominant perspective of the Second Delta 
Plan. Measures for vulnerability reduction were only stimulated next to, rather than 
instead of, measures for probability reduction. A redundancy in measures was only 
promoted with regard to flood prevention. 
4.2 Learning 
In line with the focus of the Dutch government on flood prevention, continuous 
learning still mainly takes place on the existing institutional path, which can be 
interpreted as single loop learning. Reinterpreting and changing existing routines and 
taking a new institutional path, also referred to as double loop learning, turns out to 
be rather difficult. Although various new and innovative policy strategies have been 
developed, such as in particular the strategies to reduce the potential impacts of 
flooding and the strategies to create more room for water, conflicting problem frames 
hinder the actual implementation of these strategies (van den Brink & Meijerink 2006).  
In general, for Dutch water managers, water safety should always come first. Without 
flood protection, the Netherlands would be much smaller, and many land use functions 
would not be possible. In line with this conviction, Room for the River for instance was 
considered a crucial project: the only way of guaranteeing safety for the about 4 
million inhabitants of the riverine areas was by increasing the discharge of the main 
rivers. As most spatial planners are used to balance interests, for them water is just 
one of the ordering principles of spatial planning. It is one of the many claims on the 
scarce space. Other land use functions, such as housing, agriculture, nature 
development and recreation are equally important. Hence, for spatial planners, Room 
for the River was just one of the many relevant developments. Spatial planners wanted 
to cooperate in the Room for the River project, primarily to improve the spatial quality 
of the river landscape. They often opposed the traditional technical measures, and 
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generally were enthusiastic about the creation of river bypasses and the replacement 
of dikes. 
4.3 Room for autonomous change 
The water safety institutions allow actors continuous access to information on the 
impacts of climate change, and enable them to make adjustments in project plans and 
governance structures. The programmatic approach of the Room for the River project 
and its continuously changing organisational structure and the corresponding division 
of roles and responsibilities are some good examples (Hufen & Lotze, 2004; ten 
Heuvelhof et al., 2007). 
However, the capacity to improvise remains rather underdeveloped. The Second Delta 
Plan emphasises that flood safety will continue to be a public interest, for which the 
central government has – and will continue to have – the primary responsibility 
(Deltacommissie 2008: 89). Private parties are only invited to invest in or co-finance 
measures when their interests can be realised at the same time. As a result, it is likely 
that the ‘control paradox’ (Remmelzwaal & Vroon 2000) will remain to exist and will 
even increase. Flood prevention measures encourage more intensive land use behind 
the dikes (because people feel safer). Hence, when there is a flood disaster, there will 
be more damage and people will have a strong feeling of being at risk. This provides 
an impetus to raise and strengthen the dikes again. The strategy of developing and 
implementing flood prevention measures thus creates a vicious circle, because these 
measures do not take away the cause of the problem and in fact even create new risks 
(Wiering & Immink 2006). As people feel safe behind dikes and trust that the 
government will take care of them, they will not develop the capability (i.e. knowledge 
and authority) to improvise at times of crisis. 
4.4 Leadership 
The Dutch Ministry of Transport, Public Works and Water Management, and in 
particular Rijkswaterstaat, its policy-implementing agency, are generally valued for 
their ability ‘to get things done’ and for their ability to lead by taking action – that is, 
for their entrepreneurial leadership (van den Brink 2009). For several decades now, 
Dutch water managers succeeded in protecting the Netherlands against floods. They 
have initiated the Room for the River project, developed new and innovative flood 
protection measures, and suggested to appoint a ‘Delta Coordinator’ to implement the 
water safety measures that are part of the Second Delta Plan. The Second Delta 
Committee in particular has demonstrated visionary leadership, that is, its ability to 
connect different time scales and create a sense of urgency. Moreover, the chair of the 
Committee has played an important role in putting the climate issue on the Dutch 
political and societal agenda. 
However, the vision that was presented was one-sided, focusing on flood prevention 
rather than the reduction of the potential impacts of flooding. One important reason 
for the one-sidedness of the Second Delta Plan and the still very marginal 
implementation of the flood risk approach is the fear that more attention for 
vulnerability reduction may come at the cost of attention for flood prevention. For this 
reason, the development and institutionalisation of a more collaborative leadership 
style is not stimulated. The new forms of project and programme management, in 
which hierarchical and decentralised steering are combined in networks and alliances 
of different parties, only developed very gradually and because of the increasing 
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interdependencies in the Dutch water policy domain. Dutch water managers still 
generally belief that only by separating tasks and responsibilities with regard to water 
management and spatial planning, water safety norms can be realised. The fear is that 
when the safety norms are made part of integrated, interactive and decentralised 
planning processes, water safety could come off worst. The current national debates 
on the potential discontinuance of the water boards and merge of the Ministry of 
Transport, Public Works and Water Management and the Ministry of Housing, Spatial 
Planning and the Environment are exemplary for the difference of opinion between 
water managers (who generally oppose these reforms) and spatial planners (who 
generally support these reforms). Hence, the dominant focus on probability reduction 
rather than the lack of leadership skills is the issue. 
4.5 Resources 
Although the Ministry of Transport, Public Works and Water Management possesses 
unique institutional arrangements to generate the necessary resources for water 
safety, these resources, in particular the financial budget for the development and 
implementation of adaptation strategies, are also highly dependent on the political and 
public climate. In this respect, important complicating factors are the dominant focus 
on the development of cost-effective packages of measures and the low water 
awareness of Dutch society, as a result of which there is always a danger that the 
budget that is needed to maintain water safety is allocated to other – more appealing – 
purposes, such as public health or education. It is exactly for this reason that the 
Second Delta Committee has recommended the establishment of a ‘Delta Fund’. 
Although the Dutch government has recently approved a proposal for such a fund, 
which guarantees that 1 billion euro will be made available yearly as from 2020, it 
remains to be seen how this idea will be implemented in practice. The latest plans are 
to make the Delta Fund a specific part of the existing investment budget for 
infrastructure, and it is yet unclear whether this fund will actually generate additional 
resources for climate change adaptation. 
4.6 Fair governance 
The nature of governance within society determines the space given to social actors to 
participate creatively in the problem solving process and thereby establish and change 
institutions. The Dutch water safety institutions seem to allow for and encourage a 
legitimate policy and implementation process. For instance, following the example of 
the Room for the River project, local and regional parties will also be involved actively 
in the development and implementation of the various measures that are part of the 
Second Delta Plan. The protection of basic rights and equity also seems to be provided 
for: every Dutch citizen will in the same way be protected against flooding; as yet the 
legal safety standards will not be further differentiated. Finally, as the institutions 
allow for legitimate policy processes, it can be expected that they will also support 
responsiveness. And in line with the recently introduced strict procedures for large 
public projects, it can be expected that the institutions will promote accountability. 
 
  
 IVM Institute for Environmental Studies 
Are Dutch Water Safety Institutions Prepared for Climate Change? 22
 
5 Conclusion 
The central question of this paper was to what extent the historically grown Dutch 
water safety institutions are prepared for climate change. Our answer to this question 
is twofold. Based on our assessment, the application and use of the Adaptive Capacity 
Wheel, we can conclude that Dutch water safety institutions do enable climate change 
adaptation, but only to a limited extent. They provide six important institutional 
strengths that are required to cope with the new challenges and develop and 
implement adaptation strategies, but at the same time face five important institutional 
weaknesses that may cause risks in particular on the long term (see Table 4.1). 
Table 5.1 Institutional strengths and weaknesses of Dutch water safety institutions. 
 
Institutional strengths 1. Variety in potential adaptation strategies 
 2. Inclusion of local and regional partners  
 3. Increasing water awareness in other policy domains 
 4. Room for experimenting and learning 
 5. Entrepreneurial leadership 
 6. Unique arrangements to generate resources 
Institutional weaknesses 1. Dominant focus on technical measures of flood protection  
 2. Lack of improvising capacity of society   
 3. 
Strong one-sided reliance on scientific experts regarding 
uncertainties 
 4. 
Lack of synergy between collaborative and entrepreneurial 
leadership 
 5. 
Innovative adaptation strategies lack resources and are  
viewed as ‘something extra’ 
 
The following six institutional strengths could be identified. First, in general, the water 
safety institutions allow for and encourage the development of a large variety of 
adaptation strategies. During the last years, the variety in ideas and policy measures, 
or the variety in potential adaptation strategies, has increased greatly. A second 
institutional strength is that the Dutch water safety institutions allow for an active 
involvement of local and regional (government) parties in the development and 
implementation of these adaptation strategies. Third, they allow for and encourage an 
increasing awareness of water safety issues in other policy domains, such as the policy 
domain of spatial planning. Fourth, Dutch water safety institutions generate room for 
experimenting and learning on the existing institutional path of flood prevention. 
Fifth, they promote entrepreneurial leadership: the Dutch water sector is well known 
for its ability to lead by taking action, and to realise major public works. In particular 
the Delta Works, closing off the sea inlets in the southwest of the Netherlands, brought 
the Dutch worldwide fame. Finally, the Dutch water safety institutions allow for and 
encourage the introduction and establishment of unique arrangements to generate 
resources for realising water safety. The Delta Fund is only one example of such an 
arrangement. 
However, the same institutions face the following five institutional weaknesses, 
causing risks on the long term. The first institutional weakness that we have identified 
concerns the dominant focus on technical measures of flood prevention. As a result, 
despite the increasing variety of adaptation measures, the degree to which innovative 
ideas and strategies are actually being implemented is still rather low. As a 
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consequence, there is a risk of institutional lock-in. Central here is the path dependent 
development of the water safety institutions. This implicates that preceding steps in a 
particular direction, especially those with high expenditures, direct further movement 
in the same direction. Rational considerations of profit and loss often lead to the 
decision to continue the same practice. In this way, decisions are limited by decisions 
made in the past. Because the development and implementation of climate adaptation 
strategies implies new policy practices and the crossing of sectoral borders, it requires 
the choice of a new institutional path (North 1990; Hall & Taylor 1996).  
The second institutional weakness concerns the improvising capacity of society. As the 
Dutch central government has defined flood protection as a public responsibility and 
has taken over the responsibility for the water safety of the Netherlands, the Dutch 
water sector runs the risk of continuing and even increasing the control paradox. 
Whereas for successful climate change adaptation it is necessary that people develop 
the capacity to improvise and self organize during times of crisis. The strong one-
sided reliance on scientific experts regarding uncertainties is the third institutional 
weakness. Although without advanced knowledge about land use, ocean and 
atmospheric processes and feedbacks and sophisticated climate models, climate 
change most likely would still be a non-issue, important uncertainties and ambiguities 
exist, which cannot be solved by scientific experts alone. Moreover, the involvement of 
local and regional authorities, citizen and NGOs is necessary to develop and implement 
tailor-made solutions. 
The lack of synergy between collaborative and entrepreneurial leadership is the fourth 
institutional weakness that we have identified. The dominant focus on probability 
reduction hinders the development and institutionalisation of a more collaborative 
leadership style, and the development of shared and more integrated problem 
perceptions and solutions. Fifth and finally, although unique institutional 
arrangements generate resources for water safety, the Dutch water safety institutions 
do not generate resources for innovative and more spatial adaptation strategies. These 
are still viewed as ‘something extra’. 
To conclude, the Adaptive Capacity Wheel has proven to be a useful method and tool 
to assess the capacity of Dutch water safety institutions to enable climate change 
adaptation. For the Netherlands, to be prepared for climate change, it is thus 
necessary to take a new institutional path, by stimulating in particular the capacity to 
improvise, by investing in and by creating room for collaborative leaders, and by 
finding ways to generate resources for innovative measures. 
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